1
H and 100 MHz for 13 C, a Bruker Avance 500 instrument operating at a frequency of 500 MHz for 1 H and 125
MHz for 13 C, and a Bruker Avance 600 instrument operating at a frequency of 600 MHz for 1 Optical rotations were measured using a Perkin Elmer 343 polarimeter. Mass spectra were obtained on a VG70-SE mass spectrometer.
LC-MS was performed on protein samples using a Waters Acquity uPLC connected to Waters Acquity Single Quad Detector (SQD). Column: Acquity uPLC BEH C18 Nitrogen was used as the nebulizer and desolvation gas at a total flow of 600 L/h. Total mass spectra for protein samples were reconstructed from the ion series using the MaxEnt 1 algorithm pre-installed on MassLynx software.
General procedure for the synthesis of bromomaleimide derivatives 1-4
To a solution of amine (1 mmol) in AcOH (3 mL) was added 3-bromo-maleic anhydride (1 mmol) and the reaction mixture was heated under reflux for 3 h. After this time, the reaction mixture was S-2 cooled to room temperature, toluene was added (3 mL), the solvents were removed in vacuo and the crude residue was purified as described below.
3-Bromo-1-(butyl)-pyrrole-2,5-dione 1
Purified by column chromatography (5% to 50% EtOAc/Petrol) gave 3-bromo- 
S-6

3-Bromo-1-(cyclohexylmethyl)-pyrrole-2,5-dione 4
Purification by column chromatography (5% to 20% EtOAc/Petrol) gave 3-bromo- 
Synthesis of biotin-decane-maleimide reagent 6 tert-Butyl (10-(5-((4S)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl)pentanamido) decyl)carbamate
A solution of biotin (0.59 g, 2.42 mmol), HBTU (0.79 g, 2.10 mmol) and DIPEA (0.45 mL, 2.60 mmol) in DMF (15 mL) was stirred for 20 min at 21 °C before being added dropwise to a solution of tert-butyl (4-aminodecyl)carbamate 1 (400 mg, 1.61 mmol) in DMF (10 mL). The reaction mixture was stirred for 2 h at 21 °C. After this time, the DMF was removed in vacuo and the crude residue purified by column chromatography (2% to 10% MeOH/CH 2 Cl 2 ) to yield tert-butyl (10- 
S-9
N-(10-(3-Bromo-2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)decyl)-5-((4S)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl)pentanamide 6
TFA (5 mL) was added to tert-butyl (10- 
S-11
Small molecule studies (R)-Methyl 2-((tert-butoxycarbonyl)amino)-3-((1-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yl)thio)propanoate 10
To a stirring solution of N-Boc-Cys-OMe (320 mg, 1.36 mmol) and NaOAc (820 mg, 4.08 mmol) in MeOH (10 mL) was added a solution of N-methyl bromomaleimide (258 mg, 1.36 mmol) in MeOH (10 mL) over a period of 10 min. After this time, the solvents were removed in vacuo and the crude residue was purified by column chromatography (10% to 30% EtOAc/Petrol) to afford (R)-methyl 2-((tert-butoxycarbonyl)amino)-3-((1-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yl)thio)propanoate 10 as a pale white powder (393 mg, 1.14 mmol, 84%): m.p. 101-103 °C; 
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7-Methyl-1,4-dithia-7-azaspiro[4.4]nonane-6,8-dione 11
To a solution of (R)-Methyl 2-((tert-butoxycarbonyl)amino)-3-((1-methyl-2,5-dioxo-2,5-dihydro-1H-pyrrol-3-yl)thio)propanoate 10 (40 mg, 0.12 mmol) in a mixture of DMF (1.5 mL) and sodium phosphate buffer (100 mM, pH 8.0, 13 mL) was added 1,2-ethanedithiol (11 mg, 0.12 mmol) in DMF (1.5 mL). The reaction mixture was heated at 37 °C for 24 h. The aqueous reaction mixture was extracted with EtOAc (2 x 25 mL). The organics were combined and washed with saturated aqueous LiCl (3 x 25 mL), saturated aqueous NaCl (25 mL), dried (MgSO 4 ) and the solvent removed in vacuo. 
S-14
To a solution of N-methyl bromomaleimide (40 mg, 0.21 mmol) in a mixture of DMF (1.5 mL) and sodium phosphate buffer (100 mM, pH 8.0, 13 mL) was added 1,2-ethanedithiol (20 mg, 0.21 mmol) in DMF (1.5 mL). The reaction mixture was heated at 37 °C for 90 min. The aqueous reaction mixture was extracted with EtOAc (2 x 25 mL). The organics were combined and washed with saturated aqueous LiCl (3 x 25 mL), saturated aqueous NaCl (25 mL), dried (MgSO 4 ), the solvent removed in vacuo and the crude residue purified by column chromatography (10% to 30% EtOAc/Petrol) to afford 6-methyldihydro-4aH- [1, 4] 
S-30
ethanedithiol (5 μL, 6 mM solution in DMF, 1 equivalent) were added to the beads and the mixture was shaken (800 rpm) for 4 h at 37 °C. The supernatant was removed and transferred into a Starna Scientific 26.100-F quartz fluorescence cuvette with a 10 mm path length. The fluorescence spectrum was obtained at room temperature using a Cary Eclipse Fluorescence Spectrophotometer. The sample was excited at 494 nm, and the emission intensity was scanned at 120 nm/min with an averaging time of 0.5 s and a data interval of 1 nm. The excitation and emission slit was set to 5 nm.
